P-glycoprotein and breast cancer resistance protein affect disposition of tandutinib, a tyrosine kinase inhibitor.
Tandutinib is a tyrosine kinase inhibitor under investigation for the treatment of solid and hematological tumors. We evaluated efflux transporter substrate specificity of tandutinib in Caco-2 cells, and the role of efflux transporters in the disposition of tandutinib in rats and efflux transporter knock-out mice. These studies demonstrated that tandutinib is a substrate of P-glycoprotein (P-gp) and breast cancer resistance protein (BCRP) in Caco-2 cells. In rats, administration of GF120918, before treatment with tandutinib orally resulted in approximately a seven-fold increase in the mean plasma area under the concentration-versus-time curve (AUC) compared to the vehicle control group. In mice, after intravenous administration of tandutinib, the mean plasma AUC values in the Bcrp1(-/-) mice and Mdr1a/b(-/-) mice was 1.53- and 1.20-fold greater than that of the wild type (WT) mice, respectively. After oral administration, the drug exposure in Mdr1a/b(-/-), Bcrp1(-/-), and Mdr1a/b(-/-)/Bcrp1(-/-) mice was higher than in the WT mice. The brain to plasma exposure ratio (B/P) of tandutinib in Mdr1a/b(-/-) mice increased by 2- to 3-fold over that in the WT mice. There was a 13-fold increase in B/P in Mdr1a/b(-/-)/Bcrp1(-/-) mice. This finding illustrates that P-gp and Bcrp play a role in oral absorption, systemic clearance, and brain penetration of tandutinib in the rodents. P-gp affected oral absorption and brain penetration of tandutinib to a greater extent than Bcrp, but Bcrp contribution to systemic clearance of tandutinib was greater than P-gp. Thus, co-administration of efflux pump inhibitors may be a useful strategy to enhance tandutinib absorption and brain penetration clinically.